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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 . The following documents are referred to in this communication: 

D1 : JP 8058958 - A (figures 5 and 1 , and the WPI/Derwent abstract); 
D2: EP 844067- A. 



2. With reference to the independent claims 1 and 22, the assumptions laid down at 
paragraph Re Item VIII should be considered because they have been used for the 
interpretation of the claims. 



3. Independen t claims 1 and 22 

3.1 The features recited in claim 1 are not disclosed, in combination, in any of the 
available prior art documents. 

This claim is therefore new according to Art. 33 (2) PCT. 

3.2 The closest prior art appears to be document D2, which shows a strip conveying 
apparatus comprising two conveyor belts placed one after the other; the gap between the 
two conveyors is used for the operation of the strip detecting device, which includes a light 
source and an image recorder. 

3.3 The technical contribution of claim 1 over the prior art is to solve the problem of 
providing a more unifo rm support to the strip being conveyed (since strips made of 
unvulcanized rubber and used in tyre manufacturing are plastic and easily deformable). 

3.4 This is achieved by incorporating in the known conveying apparatuses a 
continuous main conveyor belt which is able to support the whole strip in its central portion 
and to prevent undesired deformations and measuring errors, while the lateral portions of 
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the strip are detected by the known strip detecting devices. 

3.5 Although this combination of main and auxiliary conveyor belts is known, per se, from 
D1, nevertheless, no suggestion is given in D1 to introduce these features in the apparatus 
of D2 to solve the above mentioned problem. 

Claim 1 meets therefore the requirements of Art. 33 (3) PCT with respect to inventive step. 

3.6 Similarly, independent claim 22, which discloses a method for applying a tread on 

a building drum using the device according to any of the claims 12-21 (depending on claim 
1), is considered to comply with Art. 33 PCT. 



4. Dependent claims 

4.1 Dependent claims 2-21 and 23-25 as such also meet the requirements of the PCT 
with respect to novelty and inventive step. 



Re Item VIII 

Certain observations on the international application 

5. In claim 1 the functional feature of the claimed recorder is not disclosed. 

It is evident from the content of the application that the function of said recorder is: 
"to measure the position of the strip-shaped material". 
Therefore, claim 1 has been interpreted accordingly. 

6. Similarly, from the method claim 22 it is not clear how the step of measuring the 
position of each segment of the tread on the tread conveying device is carried out. 

It is evident from the content of the application that this measuring step is carried out by 
"the recorder disclosed in claim 1". 

Under this assumption the consistency between the apparatus claims 12-21 (depending on 
claim 1) and the method claim 22 is clear. 
Therefore, claim 22 has been interpreted accordingly. 
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conveyor belts, wherein the conveyor belts comprise a main conveyor belt 
41 which supports the middle of the tread. Said main conveyor belt runs 
from the feed side through to the discharge side. The tread conveying device 
furthermore comprises a first feed auxiliary conveyor belt 43 and a second 
5 feed auxiliary conveyor belt 45 on both sides of the main conveyor belt 41, 
at the feed side. The main conveyor belt and both feed auxiliary conveyor 
belts on both sides share a common driving roller 25 and driving means 16, 
Moreover the feed auxiliary conveyor belts 43 and 45 and the discharge 
auxiliary conveyor belts 42 and 44 are connected to each other by means of 
10 toothed belt 47. As a result the speeds of the main conveyor belt and the 
feed auxiliary conveyor belts and. the discharge auxiliary conveyor belts are 
almost equal. 

In addition the tread conveying device 15 comprises a discharge auxiliary 
.1 5 conveyor belt 42 and discharge auxiliary conveyor belt both on both sides 

of the main conveyor belt 41, at the discharge side. The main conveyor belt 

41 and both discharge auxiliary conveyor belts share a bearing roller 27 so 
— that-the— speeds— of^thB^main^conveyor^be!t-and-1±ie— discharge auxiliary 

conveyor belts are equal. 
20 . 

Both discharge auxiliary conveyor belts 42, 44 are positioned at a short 
distance from both feed auxiliary conveyor belts 43 and 45 so that a 
measuring slit 46 is created on both sides of the main conveyor belt 41. 
Underneath the slit 46 a lamp (number 31 in figure 3) has been mounted and 
25 above the slit 46 a camera 17 has been mounted "for making recordings of 
segments of the tread 1 while the tread is conveyed over the slit 46. 

From the images the exact position of each segment of the tread can be 
determined. In an embodiment both sides of the tread are determined, 
30 because the sides yield a high contrast because of the (relatively 
underexposed) black tread with respect to the slit lighted from below. From 
the position of both sides the position of the middle of the tread can be 
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1. Device for conveying strip-shaped material; such as a tread, from a feed 
side to a discharge side, comprising a main conveyor belt extending from the 
feed side to the discharge side, and auxiliary conveyor belts on both sides of 
the main conveyor belt and which each comprise a feed conveyor belt and a 
5 discharge conveyor belt, a slit-shaped opening between the feed conveyor 
belt and the discharge conveyor belt, positioned for on both sides of the 
main conveyor belt forming a slit, and a recorder, preferably an image 
recorder, such as a camera or line scan camera, above or below the slit. 

10 2. Device according to claim 1, wherein opposite the recorder at the other 
side of the slit a lighting unit is disposed, such as a fluorescent lighting or a 
stroboscopic lighting. 

3. Device according to claim 1 or 2, further provided with a control unit, 
15 operationally connected to the recorder, memory means for storing an image 
of a complete strip of strip-shaped material, and calculation means for 
calculating the strip position on the device based on the recordings of the 
image recorder. 

20 4. Device according to any one of the preceding claims, wherein the slit- 
shaped openings of the auxiliary conveyor belts extend in line. 



25 



5. Device according to any one of the preceding claims, wherein the main 
conveyor belt is adapted for over its full length supporting a strip. 

6. Device according to any one of the preceding claims, wherein the main 
conveyor belt comprises retaining means for retaining the strip-shaped 
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material on the main conveyor belt, and preferably the retaining means retain 
the strip on the main conveyor belt over almost its full surface supported on 
the main conveyor belt. 

5 7. Device according to any one of the preceding claims, wherein the main 
conveyor belt is smooth for retaining an unvulcanised rubber strip on the 
main conveyor belt almost fixed in place, wherein preferably the auxiliary 
conveyor belts are smooth for retaining an unvulcanised rubber strip on the 
auxiliary conveyor belts almost fixed in place 



8. Device according to any one of the preceding claims, wherein the feed 
conveyor belts are shorter than the discharge conveyor belts, preferably 



15 9. Device according to any one of the preceding claims, wherein the 
conveyor belts are so-called timing belts, provided with a servo-drive. 

T(J"D"e^ce~ac^drdihg~Tb any brie ofHtfie ^fecedirig "claims," provided with 
driving means at the feed side for the common driving of the main conveyor 
20 belt and feed conveyor belts, preferably a common driving roller or guiding 
roller. 

11. Device according to any one of the preceding claims, provided with 
driving means at the discharge side for the common driving of the main 

25 conveyor belt and feed conveyor belts, preferably a common driving roller or 
guiding roller. 

12. Tread application device for applying a tread on a building drum for a 
tyre, comprising: 

30 - a tread conveying device according to any one of the preceding claims for 
conveying a tread to a building drum, from a feed side of the tread 
conveying device to a discharge side of the tread conveying device in a 



10 



shorter to such an extent that the slit is near the feed side. 
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conveyance direction, and 
- a positioning device for positioning the tread on the building drum, 
wherein the positioning device comprises measuring means at the feed side 
for determining the position of a segment of the tread and generating a 
5 position value, displacement means for displacing the segment of the tread 
with a displacement directional component parallel to the axis of rotation of 
the building drum, and control means, connected to the measuring means 
and the displacement means, for on the basis of the position value 
controlling the displacement device during the application of the segment of 
10 the tread on the building drum. 

13. Device according to claim 12, wherein the main conveyor belt comprises 
a feed bearing roller and a discharge bearing roller, wherein the feed bearing 
roller forms a bearing roller for the feed auxiliary conveyor belts and the 

15 discharge bearing roller a bearing roller for the discharge auxiliary conveyor 
belts. 

14. Device according to claim 12 or 13, wherein the tread conveying device 
is positioned mobile for displacing the discharge side with a directional 

20 component parallel to the axis of rotation of the building drum. 

15. Device according to claim 14, wherein the tread conveying device is 
rotatably positioned about an axis of rotation substantially perpendicular to 
the displacement direction, preferably substantially perpendicular to the plane 

25 of the tread. 

16. Device according to claim 14, wherein the tread conveying device is 
positioned with the axis of rotation near the feed side for rotating the tread 
conveying device substantially parallel to a tread to be applied, preferably 

30 with the axis of rotation substantially in the middle below a tread to be 
applied. 
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17. Device according to claim 12, wherein the measuring means comprise a 
calculation unit for calculating a middle position value of the segment from a 
recorded image of a segment. 

18. Device according to any one of the preceding claims 12-17, comprising 
means for securing a segment of a tread, preferably a tread over its full 
surface, on the tread conveying device, 

19. Device according to any one of the preceding claims 12-18, further 
comprising further measuring means for determining the length of a tread. 

20. Device according to claim 19, further comprising means for adapting the 
length of a tread based on the result of the difference between the length 
measured and a predetermined set length. 

21 . Device according to claim 20, wherein the measuring means comprise at 
least on image recorder for recording an image of at least a segment of the 
tread, the control means comprise a computer, the tread conveying device 
comprises driving means for driving the tread conveying device at an 
adjustable speed of movement of the tread, and the building drum comprises 
building drum driving means for driving the building drum at an adjustable 
speed of circulation, wherein the image recorder, the driving means and the 
building drum driving means are connected to the computer for exchanging 
data with the computer, and the computer comprises software for based on 
images of the image recorder calculating the position and the length of a 
tread, and based on the calculated length adjusting the mutual operation of 
the driving means and building drum driving means. 

22. Method for applying a tread on a building drum for a tyre using the 
device according to any one of the claims 12-21, wherein the position of 
each segment of the tread on a tread conveying device is measured, after 
which the tread conveying device conveys the tread to the building drum and 
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applies it on the building drum, wherein during application of the tread on the 
building drum the position of a segment of the tread that is applied on the 
building drum is repeatedly adjusted to a pre-set value prior to it being 
applied on the building drum by laterally displacing the tread conveying 
device with respect to the building drum. 

23. Method according to claim 22, wherein over nearly the full length of the 
tread the middle is repeatedly determined from a measurement of the 
position of both sides of a segment. 

24. Method according to claim 22 or 23, wherein during the application the 
tread on the building drum a part of the section of the tread that has not yet 
been applied on the building drum is displaced with respect to the building 
drum with a displacement component parallel to the axis of rotation of the 
building drum. 

25. Method according to claim 24, wherein during displacing the part of the 
tread that has not yet been applied on the building drum, a leading part of 
the tread is applied on the building drum, and a trailing part of the tread is 
retained on a tread conveying device. 
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